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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera which makes possible especially 
block read-out and skip read-out about the solid state camera which carries out photo electric translation. 

[0002] 

[Description of the Prior Art] In recent years, acquisition of the information about image display 
prospers, it agrees especially in the versatility of multimedia, and the versatility of the means of 
displaying of a display image is also developed increasingly. 

[0003] Although there were some which used CCD for the high resolution image sensor exceeding Hi- 
Vision (2 million pixels) conventionally, most is a still picture response substantially and, as for these, 
had taken several seconds to capture the image of one f^ame. For example, in the case of a digital still 
camera, with the camera using this high resolution image sensor, there was a demerit that indispensable 
field angle doubling (framing) or the indispensable focus (focusing) as a camera function could not carry 
out to real time. Moreover, since the fi-ame rate is low, the storage time of a signal charge became long, 
image quality degradation by the dark charge accumulated with a signal charge also became a problem, 
in order to oppress generating of a dark charge, the approach of cooling a component is adopted, and the 
problem that system-wide power consumption increases has also been produced. 
[0004] As what solves this problem, it is "4 million-pixel CMD image-sensors" :Institute of Image 
Information and Television Engineers technical report:ITE Technical Report Vol.21, No.21, and pp.37- 
42 to Hosogai's etc. announcement report.; There are IPU 97-15 and ce'97-7 (Mar, 1997). DC device of 
the three terminals other than the gate is carried out to this report with the CMD equipment of the 
CMOS device of four terminals, the motion control of CMD changes gate potential and the source 
current of CMD is treated as an output signal. Moreover, arbitration range read-out (Blockmode) is a 
scan method which reads all the image information of the arbitration appointed range during all pixel 
read-out (Full mode), infanticide read-out (Skip mode), and arbitration range read-out (Block mode). In 
order to realize Block mode, two steps of processes are required and they are the process which sets up a 
read-out starting position, and the process which actually reads the arbitration range. Reading the CMD 
component which sequential-turned on, / tumed off the shift register for a scan, and has been arranged in 
the shape of a matrix is shown. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the CMD equipment of the above-mentioned 
CMOS device, although arbitration range read-out of a CMD component is indicated, read-out of the 
noise of the CMD component itself is not indicated. Because it has the problem that S/N is small as 
compared with a CCD sensor in the case of the CMOS sensor formed especially by the CMOS process, 
improvement in S/N is called for also in the case of block read-out, 

[0006] moreover, by the noise made in a CMOS mold solid state image pickup device There are random 
noise and a fixed pattern noise and it can decrease by carrying amplifier for every pixel of a CMOS 
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mold solid state image pickup device to random noise. Although it being able to decrease with the 
technique which deducts noise data from the image data incorporated to the fixed pattern noise was 
known well, whether it is appropriate solving by what kind of technique concretely also had the problem 
that it was not known. 

[0007] this invention persons attain reduction of a noise also in the case of block read-out which is the 
special feature of a CMOS sensor so that they may solve the problem concerned, and they aim at 
offering the optimal auto-focusing for a video camera or a digital camera, and an auto exposure method. 
[0008] 

[Means for Solving the Problem] The optoelectric-transducer group for a reference signal output for this 
invention to output a reference signal, The photoelectrical inverter which has two or more optoelectric 
transducers which consist of two or more optoelectric-transducer groups for a valid signal output, In the 
solid state camera which has a scan means for reading the signal from said optoelectric transducer one 
by one, and the selection means which reads the elements of arbitration selectively among said two or 
more optoelectric-transducer groups for a valid signal output It is characterized by reading both the 
elements chosen by the selection means in said optoelectric-transducer group for a reference signal 
output, and said optoelectric-transducer group for a valid signal output. 

[0009] Moreover, in the above-mentioned solid state camera, it is characterized by being two or more 
optoelectric transducers by which said optoelectric-transducer group for a reference signal output was 
shaded. Moreover, in the above-mentioned solid state camera, said scan means is a shift register and it is 
characterized by said selection means being a start location change means of a shift register. 
Furthermore, in the above-mentioned solid state camera, it is characterized by said scan means being a 
decoder. Moreover, in the above-mentioned solid state camera, it is characterized by outputting the 
signal from said optoelectric-transducer group for a reference signal output ahead of the signal from said 
optoelectric-transducer group for a valid signal output. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to a detail, 
referring to a drawing. 

[001 1] The actuation circuit diagram of the CMOS sensor which consists of two elements is shown and 
explained to [operation gestalt of ** 1st] drawing 1 . It cormects with the photodiode PD 1 1 of a PN 
junction - PD22 ~, and its anode, and the optoelectric transducer consists of transfer MOS transistor 
STl 1 - ST22 ~. While carrying out the high output of the sequential output VI - V8 ~ by the vertical 
selection circuitry VSR and activating the vertical selection line HLl and HL2 ~ one by one Carry out 
the output HI of the level selection circuitry HSR - H8 — to yes one by one, and each level transfer 
switch MOS transistor HTl - HT8 - are turned on. The image charge accumulated in each pixel is 
serially read from each vertical output line HV 1 - HV8 — to an output line HOL one by one, and it is 
outputted through Amplifier AMP. 

[0012] Moreover, reset MOS transistor RES turns on an output line HOL, and resets an output line HOL 
for every output of a pixel charge. Furthermore, photodiodes PDl 1-PD22 - The photodiodes PDl 1, 
PD12, PD21, and PD22 of the inside vertical output line HV 1 - HV8 ~ connected to the vertical output 
lines HVl and HV2 and PD3 1 - are having the anode side shaded as an object for the extract of a dark 
charge. 

[0013] Here, if the optoelectric transducer of a CMOS sensor and a pixel appUes a photon to the PN- 
junction section, a charge is read in the operation which an electron and an electron hole occur, and an 
electron or an electron hole is accumulated in a depletion layer, and takes out an electron or an electron 
hole from transfer MOS transistor STl 1 ~, but since this CMOS sensor is created by the CMOS process 
including a horizontal and a vertical selection circuitry, it has been called the CMOS sensor. 
[0014] In addition, although the example which used each pixel of the above-mentioned photoelectrical 
inverter as the passive mold MOS sensor was shown, AMI (magnification mold MOS sensor) of a 
magnification mold may be used for each pixel, and CMD (charge modulation mold MOS sensor) is 
sufficient. Moreover, APS (Active Pixel Sensor) is sufficient. 

[0015] The conceptual diagram of an approach to read the solid state camera as the above-mentioned 
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area sensor to drawing 2 is shown. Drawing 2 (a) is the example of all pixel read-out, and detects the 
reference signal electrical potential difference of the dark charge which shades 2 pixels on the left-hand 
side of a drawing top, and generates the optoelectric-transducer group for a reference signal output in a 
pixel. Moreover, the valid signal electrical potential difference of the photoelectrical load of the range 
which reads the quantity of light of an object effectively is read as an optoelectric transducer for a valid 
signal output. Moreover, drawing 2 (b) is the example of block read-out, 2 pixels on the left-hand side of 
a drawing top are shaded as an optoelectric-transducer group for a reference signal output, and considers 
as the range which has 2 pixels read off, and reads a photoelectrical load by making the next 2 pixels 
into the optoelectric-transducer group for a valid signal output. Drawing 2 (c) is the conceptual diagram 
of skip read-out, shades 2 pixels on the left-hand side of a drawing top as an optoelectric-transducer 
group for a reference signal output, and indicates them to be an optoelectric transducer for a valid signal 
output as a pixel skipped for every pixel of a pixel. 

[0016] Actuation in all pixel read-out is referred to the next, and it refers to the timing chart of drawing 
1 , and explains. First, while carrying out an output VI to yes by the vertical selection circuitry VSR and 
activating the vertical selection line HLl and HL2 - one by one Carry out the outputs H1-H8 of the 
level selection circuitry HSR to yes one by one, and level transfer switch MOS transistors HT1-HT8 are 
turned on. The image charge accumulated in each pixel is serially read from each vertical output line HV 
1 - HV8 — to an output line HOL one by one, and it is outputted through Amplifier AMP. In tiiat case, 
whenever it turned on reset MOS transistor RES and read each pixel charge after carrying out the 
outputs H1-H8 of the level selection circuitry HSR to yes one by one, the output line HOL and the 
corresponding optoelectric transducer were reset, and the effect of a contiguity pixel is lost. The output 
of Amplifier AMP is outputted as low potential side level according to the charge of the photodiodes 
PDl 1-PD18 of a pixel to a high signal as shown in drawing 3 . An output V2 is carried out to yes by the 
vertical selection circuitry VSR after this, and it is repeated successively. 

[0017] Moreover, the photodiodes PDl 1 and PDl 2 of a pixel are applied as an optoelectric-transducer 
group for a reference signal output which it was shaded and was carried out to detection of a dark 
charge, the photodiodes PDl 3 and PDl 4 of a pixel are outputted as a pair, and the 1st optoelectric- 
transducer group for a valid signal output is similarly outputted as photodiodes PDl 5 and PDl 6 and 
photodiodes PDl 7 and PDl 8. Then, reading appearance of the dark charge of the photodiodes PD21 and 
PD22 of a pixel is carried out as an optoelectric-transducer group for a reference signal output one by 
one, and reading appearance of all the charges of a matrix-like component pixel is carried out. 
[0018] The timing chart of block read-out of the solid state camera shown in drawing 2 (b) is shovm in 
drawing 4 . Suppose that they are the block specified as read-out the photodiodes PDl 5 and PDl 6 of a 
pixel. 

[0019] First, while carrying out an output VI to yes by the vertical selection circuitry VSR and carrying 
out the vertical selection line HLl and HL2 - to yes one by one The outputs HI, H2, H5, and H6 of the 
level selection circuitry HSR are carried out to yes one by one. Level transfer switch MOS transistors 
HTl, HT2, HT5, and HT6 are turned on, the image charge accumulated in each pixel is serially read 
from each vertical output lines HVl, HV2, HV5, and HV6 to an output line HOL one by one, and it 
outputs through Amplifier AMP. 

[0020] In that case, whenever it turned on reset MOS transistor RES and read each pixel charge after 

carrying out the outputs HI, H2, H5, and H6 of the level selection circuitry HSR to yes one by one, the 

output line HOL was reset, and the effect of a contiguity pixel is lost. The output of Amplifier AMP is 

outputted as low potential side level according to the charge of the optoelectric-transducer group for a 

reference signal output of the photodiodes PDll and PDl 2 of a pixel, and the 1st optoelectric-transducer 

group for a valid signal output of PDl 5 and PDl 6 to a high signal as shown in drawing 4 . 

[0021] The timing chart of skip read-out of the solid state camera shown in drawing 2 (c) is shown in 

drawing 5 . It flies and carries out reading appearance of the read-out pixel at a time in one contiguity 

pixel in the level vertical list of the optoelectric transducer of the valid signal range. 

[0022] First, an output VI is carried out to yes by the vertical selection circuitry VSR, and the vertical 

selection lines HLl, HL3, and HL5 and - are carried out to yes one by one. Then, the outputs HI, H2, 
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H3, and H5 of the level selection circuitry HSR and H7 ~ are carried out to yes one by one. Level 
transfer sv/itch MOS transistors HTl, HT2, HT3, and HT5 and HT7 - are turned on, each vertical 
output lines HVl, HV2, HV3, and HV5 and the image charge accumulated in each pixel from HV7 - 
are serially read to an output line HOL one by one, and it outputs through Amplifier AMP. 
[0023] In that case, whenever it turned on reset MOS transistor RES and read each pixel charge after 
carrying out the outputs HI, H2, H3, and H5 of the level selection circuitry HSR, and H7 - to yes one 
by one, the output line HOL was reset, and the effect of a contiguity pixel is lost, as the output of 
Amplifier AMP being shown in drawing 4 - yes, according to the charge of the optoelectric-transducer 
group for a reference signal output of the photodiodes PDl 1 and PD12 of a pixel, and a PD13 and the 
1st optoelectric-transducer group for a valid signal output of PDl 5 and PDl 7, it is outputted as low 
potential side level to a signal. 

[0024] Moreover, unlike the case of drawing 3 , although it is the timing chart of all pixel read-out, 
drawing 6 makes the 1 st optoelectric-transducer group for a valid signal output the odd-numbered pixel 
of PDl 3, PDl 5, and PDl 7, can make the 2nd optoelectric-transducer group for a valid signal output the 
even-numbered pixel of PDl 4, PDl 6, and PDl 8, and can read it. In this case, the level selection 
circuitry HSR and the vertical selection circuitry VSR are the same in actuation. 
[0025] Next, drawing 7 explains the picture signal processing circuit which processes the picture signal 
by which reading appearance was carried out by above-mentioned drawing 3 thru/or drawdng 6 . In 
drawing 7 (a), each level line is activated by the vertical selection circuitry VSRl 1, and the 
photoelectrical inverter 10 which carried out matrix arrangement of the optoelectric transducer outputs 
the picture signal of the optoelectric-transducer group for a reference signal output, and the optoelectric- 
transducer group for a valid signal output through Amplifier AMP one by one by the level selection 
circuitry HSR 12. The output of this solid state camera is inputted into the reference voltage generator 14 
at the output period of the optoelectric-transducer group for a reference signal output, and generates 
reference voltage. In this case, when the optoelectric-transducer group for a reference signal output is 2 
pixels, let that average be reference voltage. Next, it is inputted into a clamping circuit 1 3 at the output 
period of the optoelectric-transducer group for a valid signal output, and is clamped by the reference 
voltage of the reference voltage generator 14 concemed, and the reference voltage according to the dark 
charge of the same level line of a photoelectrical inverter is deducted, and the photoelectrical load 
electrical potential difference of the optoelectric-transducer group for a valid signal output acquires the 
picture signal according to a photoelectrical load. In this case, after carrying out reading appearance of 
the 1 level line, the reference voltage of the reference voltage generator 14 is reset, anew, by the 
optoelectric-transducer group for a reference signal output of read-out of a level line, it generates 
reference voltage, has a difference taken from the photoelectrical load electrical potential difference of 
the optoelectric-transducer group for a valid signal output, and outputs a substantial picture signal. 
[0026] Moreover, the output of a clamping circuit 13 is changed into a digital picture signal with A/D 
converter 15, and signal processing, such as a shading compensation and gamma amendment, is 
performed in a non-illustrated digital disposal circuit. What is necessary is not to restrict to this and just 
to prepare the component for several pixel minutes which can perform the optimal clamp v^th this 
operation gestalt, although the optoelectric-transducer group for a reference signal output explained the 
case of 2 pixels to the example. 

[0027] Moreover, drawing 7 (b) is the block diagram showing other digital disposal circuits. The picture 
signal from Amplifier AMP is inputted into the A/D-conversion circuit 16 through a sample hold circuit. 
It is changed into a digital picture signal, calculate the average of the dark pixel charge level of the read- 
out period of the optoelectric-transducer group for a reference signal output in timing in the digital- 
signal-processing circuit 17, and it considers as reference voltage. This reference voltage is deducted 
from each pixel charge level of the read-out period of the optoelectric-transducer group for a valid signal 
output of the same level line, and the noise component of the optoelectric-transducer group for a valid 
signal output is deleted. As for the effective picture signal deleted in the noise component, signal 
processing, such as a shading compensation and gamma amendment, is performed after that. Since it is 
incorporable v^th the chip same in the case of this signal processing as the photoelectrical inverter 
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formed by the CMOS process, it can form as a solid state camera including these. 
[0028] The example which constituted the circuit diagram of the output section of the level selection 
circuitry HSR of a publication as the decoder circuit is shown and explained to above-mentioned 
drawing 1 at drawing 8 . The thing which is the need in the output section of the level selection circuitry 
HSR is carrying out the outputs H1-H8 of the level selection circuitry HSR to yes one by one, in order to 
take out the pixel charge which turned on level transfer sv^tch MOS transistors HT1-HT8 by having 
made the case of all pixel read-out into representation, and was connected to each vertical output lines 
HV1-HV8. In order to perform actuation shown in the logical table of drawing 8 (b), therefore, the 
output of the sources SI -S3 of a pulse signal, ANDs NAND1-NAND8 which each reversal signal output 
of SI -S3 which were generated ttirough inverters IN9-IN1 1 connected to the predetermined connection 
terminal, With the inverters riSfl-IN8 connected to each ANDs NAND1-NAND8, respectively, the 
output of the sequential outputs H1-H8 can be carried out to yes. The whole matrix of an area sensor can 
be scanned by repeating this scan. Although this relation repeats also in the vertical selection circuitry 
VSR and a frequency becomes large, it is making it operate similarly and the vertical selection lines 
HL1-HL8 can be made as yes one by one. 

[0029] In block read-out, in the output section of this level selection circuitry HSR, the sources SI -S3 of 
a pulse signal which carry out outputs HI, H2, H5, and H6 to yes one by one are supplied as an example 
of drawing 4 . Moreover, in skip read-out, as an example of drawing 5 , outputs HI, H2, and H3 and H5 
~ are carried out to yes one by one, HI, H2, H4, and H6 - are carried out to yes one by one, and skip 
read-out is made possible with the next level line. Moreover, the same of the above-mentioned actuation 
is said of the case of a vertical selection circuitry. 

[0030] Moreover, since the output section of this level selection circuitry HSR makes monopoly area / 
volume small and can form it by the CMOS process, when it can form on the same chip as a 
photoelectrical inverter and compares with a CCD sensor, it can be extremely created at a small process 
on manufacture. 

[0031] Next, the example which constituted the level selection circuitry HSR from a shift register is 
shown and explained to drawing 9 . In drawing 9 (a), PHIB and BLKB are clocks inputted into this 
circuit, and are the logic reversal signal of Clocks PHI and BLK, respectively. The timing at the time of 
all pixel read-out is first explained using the timing chart of drawing 9 (b). Clock PHIB and BLKB are 
omitted in this drawing. 

[0032] If the high level of a start pulse PHST is inputted first, the signal will be latched to the flip-flop 
circuit of the first rank, and a shift pulse will be outputted to OUTl to the timing of this drawing. The 
sequential transfer of the latched high level is carried out by clock pulses PHI and PH2 in a latter flip- 
flop circuit, and it is outputted according to it as 0UT2, 0UT3 ~, and the output HI of the above [ a 
shift pulse ] one by one and H2 — . 

[0033] Moreover, the timing chart in block read-out or skip read-out is shown in drawing 9 (c). In block 
read-out or skip read-out, the same output pulse as the output which explained the high level of a start 
pulse PHST by drawing 7 by carrying out a sequential transfer in a latter flip-flop circuit can be obtained 
by setting up Clock BLK high-level, v^thout going via the flip-flop circuit which outputs 0UT2. 
[0034] as mentioned above, since the picture signal which the effective optoelectric transducer carried 
out reading appearance, and sometimes reduced dark charges with the dark charge also in the case of 
block read-out can be acquired according to this operation gestalt, the picture signal of the good quality 
arbitration selection range of S/N can be acquired. The auto-focusing in a dark image, in auto exposure, 
etc., exact actuation can be secured from this. 

[0035] in addition — although the above-mentioned operation gestalt showed the example which reads 
the picture signal of the dark charge from the optoelectric-transducer group for a reference signal output 
before the signal from the optoelectric-transducer group for a valid signal output ~ the reading 
appearance from this optoelectric-transducer group for a reference signal output — carrying out — it can 
attain in the actuation same also as outputting after the signal from the optoelectric-transducer group for 
a valid signal output as ****, and high S/N can be obtained. In this case, if the protection-from-light part 
which reads the dark charge shown in drawing 2 is arranged on the right-hand side of a drawing top. 
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actuation of a level selection circuitry will be left intact and the clamping circuit will be equipped with 
the memory for 1 level line, and after generating the reference signal by the reference signal generator, it 
will clamp. 

[0036] Furthermore, the same effectiveness can be done so even if it outputs the signal fi-om the 
optoelectric-transducer group for a reference signal output before and after the signal from the 
optoelectric-transducer group for a valid signal output. In this case, it can attain by doubling with the 
reference signal generate time by the reference signal generator from that arrangement the timing which 
acquires a dark charge by arranging the acquisition part of a dark charge into the pin center,large part of 
one line of an area sensor. 

[0037] In the sensor (especially area sensor) of [operation gestah of ** 2nd] many pixels, various 
fimctions can be added by reading selectively some [, such as block read-out and skip read-out, ] pixel 
fields. 

[0038] (1) Picturize serially two or more images into which the focal distance of an O 1 TOFO dregs 
sensor lens was changed, and judge the time of the contrast of an image sticking most to be the 
condition that the focus suited. For judg(ing), it is unnecessary, and if the signal for all pixels can output 
only this part selectively to judging a focus at this time, the high-speed autofocus actuation of it will be 
attained that what is necessary is just to be by only the signal near [ to double the focus of an image 
with ] the body. 

[0039] Namely, when the core of an area sensor is suited near [ to double a focus with ] the body by the 
activity of block read-out, the block part of block read-out is specified as the core of an area sensor. 
Read the picture signal of the optoelectric transducer of this block, and the picture signal of the dark 
charge of the optoelectric transducer for reference signals of a central line, and noise components are 
reduced from the picture signal of the optoelectric transducer of this block. An exact picture signal is 
read and multiple-times accommodation of the focal location is carried out, and if the profile of the 
picture signal is clear and there is, it will judge that the focus has agreed, autofocus actuation will be 
ended, and it will go into this photography. In this case, since the block of the narrow predetermined 
range is read, a focus can be doubled with a high-speed short time. 

[0040] (2) Change and picturize AE (automatic exposure) sensor exposure time, and determine the 
exposure time at the time of this photography from the signal. Like an autofocus sensor, if the signal for 
all pixels can output only this part selectively, high-speed AE of it will become [ the signal near / to 
double exposure with / the body ] that what is necessary is to be unnecessary and just to be possible. 
[0041] In the case of a still picture camera, the exposure time determines the exposure time according to 
the quantity of light for a core of a field angle. Therefore, block read-out can be performed by the ability 
considering a part for a core as a block like the case of being autofocus, and the exact exposure time can 
be determined as a high speed by removing a noise component. Moreover, also in the case of the video 
camera which photos an animation, since the quantity of light of the object which changes continuously 
changes, the change is detected by block read-out at a high speed, the degree of drawing corresponding 
to the optimal exposure time is determined from the image output level of block read-out, the quantity of 
light to the area sensor of the exposure point is extracted, and it is set as the linear property quantity of 
light. In this way, the picture signal of high sensitivity can be acquired. 

[0042] (3) An electronic zoom becomes possible by cutting down some trimming images. Moreover, by 
thinning out and outputting an image, in application of for example, digital KAMERAHE, although data 
size is large, although a high definition image output and image quality are inferior, they can change and 
output an image output with small data size. 

[0043] (4) Picturize a still picture by the change function of a still picture and an animation, for example, 
a 1,400,000-pixel sensor, and output the animation of NTSC by reading the 350,000-pixel signal of 1/the 
4. If it is still 1 ,400,000 pixels, a data rate is too quick and does not suit the specification of NTSC, for 
example, the resolution of 525x460. Therefore, make it operate by all pixel read modes in the case of a 
still picture, and a difference with the optoelectric-transducer group for a reference signal output by the 
dark charge of each line is taken to it. if the picture signal of high S/N can be acquired, and it carries out 
to the image display of NTSC system when it is an animation - about ~ one fourth of the numbers of 
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pixels should carry out reading appearance, and come out — by that which is An animation picture signal 
can be read to a high speed in skip read-out mode, and the good picture signal of S/N to satisfy can be 
acquired by both transfer switch. 
[0044] 

[Effect of the Invention] According to this invention, reduction of a noise can be attained also in the case 
of block read-out which is the special feature of a CMOS sensor, and the optimal auto-focusing for a 
video camera or a digital camera and an auto exposure method can be offered. 

[0045] Moreover, since the picture signal which took the difference with a dark charge can be acquired 
also in block read-out mode or skip read-out mode, the block picture signal of high quality can be 
acquired as well as high-speed operation. 

[Translation done.] 
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